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t> J—S4JJ *^' j' (jA- (A ^J_^ ^ 

oj—iiill) ARN m ®jj—A A* A) ®'j— 

.(AASjA 
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fallal 3 f 0 I ^SfcpsiLjSr yparnimall | nr - . - ■■■■ -.J . th . t ,. ->« ■ .- i Vr ^ ■ „> r-n^ m nmt* 

<t» «fr 

iMMjlli * I A H GAj.jA' *(4) 4jj— aafl 

•(1) UiA—^ • 


fls'jii( <U'*U 
-—► 

AGT AGG AAC TCC TTC CGT CTC AAC CAA 

ill ill ! M ll! III Ml ill i I Ml 


is' jii\ 2j'Aj 
—- '—+■ 


:(2) GwjC-S 4 jj>> 


V ' j! ^_lc (Jaj olSjJall ,^K 3 a-fJ G'- a {1 ) 4X- ^-ft's.-all 

^-iG-^J si _u]i A GjIjjjA /jAj jA ARN m 
•2^^' OAjgA' ^Aaj jA A-*A' (A AAA' 

:^)jj jjjJI <_u£ijj AijT J^l j^s ^lllluil * 

: c jiiLsL_^°j diLiiJull Aic g4ggA L_i i5 >jj j-cj 

A r m’lUiii i" n-\. ol jj]l ^2 C'.I.Wl.l :^luUJ m VI Al__2kj»a • 

ADN —il ^^AAoi /wa ARN m —21 

.(AjjjJI) 

0> yi ^aUI J^C. Jj*& (a) ® AW 1 A cAaoG 4l_a.ja» 

Ajb^n Je. jM^l <jpUl c> JS jdb © j ARNm _jg lUiad! 2 lGjA' Sjidl! 1^2 

\ L ^xl\ Adbjf^l | .Jujji 4Kda ^LkG^a AGuJ <j^laJ JA 

<^) ^ ( TTX ) SjU1 • ! js J ^hJi\ u^u-^\ ^ /i 0 


AGG AT A AACTCT CCT CGT CTT A AT CAT 

Ml Ml Ml Ml Ml Ml I I I II ill 


JLs^ JS$ 


• ^s-lLSasiuiVl J'J j 

^uuijj C-llWsi. A/1 oA'Ic. 1 ^Tin 4 aP a Audi ® 

. i jLbdjA’ 1 Jal JSi 1 

: La& /jloai A®^41 gAA^A^ ^ 

*aLo jV (b) ^5 -AJlaII ^2 J-aJl JjA, u-jUC- ^ 


Os-'jiG 4 j'JU 


:^Aj G'j^ 

: ( 1 ) • 

GA-^ — g^A ~ 6A?»j' — 


^jc. Sjj^Al Na a jl _jjIi Gj^-A 

.^idiLAi Jijj 

ialAV^ V—A J-a'qlGA 1 sAL&! o-IaJ A 

£i«j 4AP oaLs jV (c) ^ -A a AuJl A ^lAddiVl 


AjA — GA^ ^ — 1 41Ajidl A 3 - 0 ^ Gf^A — GA 1 ^ 

:(2) G'G4-^' • 

e 

Cej^ ~ AjjjA ~ Ga^A ” GA^-j' ~ 

- Alliba A^l — GA^A — gA^ 

: oAAA^' ua? ciJ—/v 


os-' 41' A'g 
—-—► 


GaAAc- 


.IC A ,1 0. 


J_>^ 

t 


G^ ga 1 -A tA AjA 0 J‘^^.a'1 g'^AAA^ ^ ^"A"i 

: LaA A T' 'A 1 : uaLaOk-Vl 


. ^ 1 * * t* 

c^AjjjA J 

(K j Na + ) A jl _jdil A_ui£ ^3 (^aldkjl G-?-'-' 1 ^ AjjjGI A*J | 
aGGll J^Ia J\ Na + AjljG jGAi !aa j J^AI ^jU I ^ ^ ( 5 ) u ^' 

AjL^ldil 4 j 3->\jj]l AAl jVill tcjiSi A*j lAA e | , GdlA jLu) 


j* (’0 Ai^ 1 A P) Aj tA^^' 

•G^j tjA (2) Gli^2' tA gAA* 


cj u A_jl ^41 A^C- ^g2 SaGj 1-AA*j t N] a A^)l qAcj 

4j>»\ja\l sill ^iSll ^d2 As_i K 7*; j^ph. ddJUMj ; a^^li 

. _jl-k gA) K ——j\j •M.^aLs.-ll 


GLi-li (2) g' sA ^-AA UiSi 


‘AA ! ^ vA A^A d'~" A'jA 1 j j — , - a ^' /—^ 

4jj qGS A AjlAjJjjiSjui' aJux-Gj sGG-GGI A Jdsll 

• G' 54—A A G^J^A ^ 4 lj_a s-AA 0° Alj>«Ail 
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<50^0 3 -EUjrfg ^—9 a— ftJLuu t 


(_)ial jC. VI a A jl ^Jj j ij All (_jj^ajJ dAjlsAi aA (j-aj 
'■ \> ‘ I ' (jJajxn a_. lL.-axi (jdljxJI ,jxaa_A]l ^jl ^Jc. (Jjj 

.(VA'SxJI 4x.li<JI jjIAa) 
a^AdaH ^ L i ja AI ^Ajxa JyS JJ (2) 4jLnj]| (jjjj © 

cA 'Abjil ^ (VIH c^jjA 1 “AaUJI) Antigpl20 
A_^j A lAj .LTC LAa dj^A AS (JjjjjjAII 4K 1^1 

d^A-Al jlj ' ^ ■A-.a ^-, n , AH C_JI ^gjl 4_a-£nll 

4n]jVI 4nAaVI 4 _ia.j^ ^_9 jAj l.uAlLi i. il l 

.(Antigpl20) j j^Jiu ^Lcjj 

:<jJa jaII IA (j»® (Jj^ 3 /I © 

■ w uaJxJI a jjItv,] p^gAAclj ^jbuJi <je Ji « 

. a jjAjI 4 ;.. ~a ii dliLbsil a iiv’i 9 
(■ Lu ll ! Ac. (_LVI £_La j 4 4jli j]1 • 

. <jx j jAlL dLAnnJI 

• ^21 jil AiC- 4_ajAJl l1~.i1 A n-^N/i ^-Lijl 9 

dn V] eAaJI dljL^I J A ■."i.„ I l ii d 0 

. 1 .ga, lg,xjA~t 

—*JI 4ijj_Ja yd 

.0 ja. CD 4 dldja. jy* jojS 33c. .jaa. 


:TTX Jj—*j J* ■ 

Na —H ^(Jjd {jc. ^LAI ^-Ai 21 jlnll A"iS 1 
•K - :^ jA“- lA Jjbll ^^jlaJI jlnll Aaq J«L wi'i j 

(A Na Jjl>2u Jja.3 £Uxn A*3 TTX a 3 A jil 

Ajiaiji]! dljjall £cj 3 £_ixn l^nV IAj 4 dl l j j^ A l 

• N^a —4 4_jL.-al.aJl 

:4AP SjA j j__a .j (j* m 

Jjljxl Aj> n 1 jj 1 ' A jla. Jjljj jAjj j >.q-l *n 

^AxJ jlaJl Jauijll jjS jj ^ aAjj Ja_d Vj Na + 

•K' —11 JjljJi j;jj^ 
4j-aLaJl AjJa]^all dll jiall ^tl3 ( *_LaJ 4AP 'dA ^jjl 
aJ^C- ^j_ixu lAj 4_2Lj^a. f 4c JALj K + __A 

. L-jl J-a q"l l I I V1 Jal jky I ^)g.Aj V J iwjUaiLaiV I 

•(gSlur. H 

"oJU-cn-o ^al.**)'\l Jjt ^-1 © 

J 1 cA 3 ^ dAo^' A ^ Antigpl20 

A*j 4uJ-al-\ 4ac. Id 4_il Vn,il djAa. 4 -l y\ IJiAj .a_ia.^a 

^ VIH (_>4J^)43 j 4j^daxJl ^jJl ■V>i'i..ij' 2 


: jj"' »"'H * 

ij-a ■ i * :ic - A^>. ] CD 4 dldja j a 

^LaJ A IAj L-ll.j. ^axil l ^3 ajdlASI dLi^j jjal l 

^ ^Abj LT 4 \p±l\ J* VIH o-jjja dgu 


• gp!20 —J djd 4 jlxsA dCdiL^a Jxaaj 

c) cAy Axlluj^jAj LB UAaJl jjLj j' AS 
(gpl20) Ad>“u . i x il l adj*jjl _lx_J LB Lji* n 

pAna.1) JgjjjJJ ajjLa 421a. djjLajj dj!ilSj 


Ji Cm GP120 _J IsjSjj S> CD 4 <&> 
■oAjjAl ^*jia. <_ji VIH jAdl ^_i£j jx^aa 


:iaa.Aj Ana. ^a^Ada 
. J)AJ _9j2l 1 _^AjJ ji-a 4 il 1 1 4 S i .1.1 1 j ; — 

o4j_A' ts^ A A! crAj^ jW JjAj ~ 

•4A jaJj 


4iUaal] j4jS]l JAstldVI ^gJc. Jaj jSjll&ll j jA'i — 
LB jjISj Jb Jai VjliAJI dAI £\ft\j (ATP) 


• AC —5 4_an_Lc dnjaijxa jAj ^11 C ' A'*AJ ^JaALtJ! 
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4 Lnk \. 4 qW >-, 44^444 ^£yy±3 Jolil) I Cc-Lsaji j\ © 


"J -JH>J. 

djL, «iiLoi4 ^\ PH, < PH f\ © 

.^At'i A_ 3 {! ! aIL) 

:4jjl_ slaSI * 


H 


H 

^ ^fJS -13 44—' « ^ 

NH 2 — C- CooH :-► NH 2 — C — Coo' + H 



J « i » l O w*J B 


CH, 


CH 2 


CooH CooH 

PH = 6,5 ^ A3Lu AiAo J-4A4 t _ ? 44xV' (_>3A4>J1 A LaJ /Sr* 

. 4 . \"V j-v i 4 WW^ 4_jj_9 


*.V W-a AjjLoiC- djLuJ)^*. ja~\a ^Jt> O 

.Rhj ABO HLA ^ Lu'jj 

Cjlill C^c. Ajj^xJI Ac-^-g^>g LJLijXl ® 

2 s j. 's+*\ \ Aic. Aj£.^j 4 _icLLo AjIWu^ s...j,,ix^j ^aj!j 

;A-aiajV! /' © 

,o!^±S\ diB ^Lic- ^Acr :HLAj • 

,LBjs wAjcJIaiI *iLoic. ^^Ic. :HLAn ® 

^ic- B j A Cj'a ww ! ji**- 1 - 1 *ABO • 

clAj^jSii c. iWc- 

^.Luac ^ac. D a. wa II :Rh • 

:^Usj JS CjIjjaa /^ 

.cAljijjjj ^SJc. j.c. & juc :HL a • 

. AAliU AA^-oSi :HLA 

'jj- A :HLAni 


■lS jA c>pjj 4 4 -A'^ O I 

;4_u11j 3I ALTl JAjAu 4A£ © 

44)4^^ A^ A*444oiJ ^ 4 j , 14 xV' ^udLaaV ^ -4aU4 JI • 

.Aljl 4444 <-AA4444 


^4 jjH C£a 44 44 j^V^ 44I1II cAa 4L44L41H >.—91J14II 

i j U ^jc. lgj\_u JaSl.'aJj AjA AA ^- 


. 44ili> J J-llA Jail jj' 

U'»"| J 4j^jlillj AjjV' 4_mll CjI A CLJjJi • 

1 fr jl j a"' ■,. ' ^c. JiaL^j 44 jJIj <444 <- 

:CiM ia4ljj]^ jjg-A; 

4 ' , ' 1 ' m 4 ^ .'. f 1 4 

< - CljLall y 4444 © 

:tliULull AjIHS © —II 


^^444,1 “4 

44.^4444 4Jo4Ij “5 

tAA>j ?jj j±u “6 


ARN m -1 
A^-2 


. i" il i U JJ' B J A 4 I 4 I Aia-all 4 j >. j . i 3 a : ABO (*1^34 • 

.(O.AB.B.A) ^ * 

AjxJI jxjpl ^jiijj4 (D) aal^AI 4 »j A : Rh • 


ARN t -3 
•AW Wj-^ W * 

sALJaAi Aliij,_aljl! JLs—xIjU :ARN m —I' Auj__i. © 
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>AUGGACCUU 


HLA diV1 4 1^ .1 sac. <- 


llUj- 43 ) 0A4A4k v_44Slj4 


: ojlA'i (jZ&j 4*44^2 © 


(Rh'jRlA) 

H 


H 

';CH 2 - CooH i 

H 

- AliXill aAc. © 

i 


! 

1 ! / 0 s 

> i ! y * 

1 .11 ! 

i 

C - 


nh 2 - c - 

C 

- N 

4- C H C - N L 

•HLA j44$ f-jii 

I 

1 

C 9 H 4 

1 “ 

11 

v 0 


1 : 1 ; 

c 4 H 9 

— SaU— j V A'u^ 



'A. ; . H ' 

\ " - AT ' ' ' 
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S < l^wAiXiaJJ 

CTL 






BD 23 C« 











3 -cLtJMg JaJi p§JLjl 


A i 


dA\A\ £t^ 5 cac^A\ V>- 



.411*5 VljiA Aid — ^ 


d>. -jLi '—a “8 


:<diLjLJS 4 _iIj£ 0 —I 

•gOVA- "1 

» <1 ! _iJdC- 2 

jW ”3 

•(JdAAAr* “4 


:<j^—iduiVI j\ © 

AjJa_jJuall AjdJJI ^V- 5 e-Lal! j CO 2 5^7*' J ygi 

.0? jlc AjjdhC oiLa L_uSjpj 0 Jjjn.ll 


• <U 1 ^ 

2^1 A_lJi LlVASI ,*- : ;-a.> ^ic Aj-n mVn jjS AjtJJ jjjj 
Ailil La Usj (UV) AjlJVJi A ■ nl . n^. IjV All Ajl 

A.lid) dill_£ if- UdVll 1 _jis_jxj]l Ajl^j ^2 _^dJl 

. <_ll l -n VI j ^ 4, ,.11 ■ .n A dVi 1AU Aic Aiilala (T-T) 

; i—ih^i^ll Al& *JL1I \'y -■ 0 

A AC oAL j (UV) AiA-joiaiill Jj_j2 A xdNI 

AtoVi t—lUil I jAjj jiJ <JJJ (T-T) djbjU 

^gjl A_^J Lo-a (_)Ul U ^_lL-<aJ djJ®-? Vi o_jila djj W 

: UV-aJI dj _j-e 


ADN 


CJCUOJ ,aAC 


^jjjyi (-jUc 


LlVuJI dj^a 


bViJ i-kcLdaJ ^aAC 


6C0? + 12H->0 


; aJJaV I UiLtAjJI AJtxJ! 


►C 6 H 12 0 6 + 60 2 J - 6H 2 0 


td^lcliHI jiu 


I j IB! 


.(jjiiiSi! jiowj i _ s -lc ,3-U O? _11 7" _jla • 

i." < Kj ;4i_j£LJi ail-all a-lisj CO, jlc d.-niTi • 

- r U ■ -i-a I' dalxiLi-Jl Ai-ii-V i sit-all 

idAihJJl Jjlxl 0 ~II 

•JO® “JlJ d ll l^^aS yi ^-ladVl Aid i“ '1 A-A'dl Juj 

• C0 2 — J ia^^ll Jjj JJ ^ * 

Vaj yi ^UdiVI ALlij APG ^ d ji ^JJj jjU= _ 

l*-dV 1 Aj 2 A L_lS_j^i (_jjl jl -_5-lc dUA jAj > dj , LlS__ 2 All 

• APG CO 2 AilSjj Jd.Ajj 
: CO 2 —J Jjjjj £y* ^Ijj 4 J*j* 

^ ^-Ixdiyi jjfla ■‘dLtsj APG —II (j-aaldl _ 

dlli ^iiij C0 2 _J Jau)__jll AjjJjj d>* ^A'- 1 -^*A djUjJjil! 

^^Ic dili (Jaj i Aiuil Axall djlj__)S—ii! ^ 'otdV1 jjg-laJ 

Jxuij yPllj djl jjjjaI! a_u£JJ ^ APG —J 1 JLsaU 

. Aij-il Auill djLjSU! , „lc Ia jjAj 


. (Adia LlV-d) A_ilill ^Sill ^ 
(UV) Aa/liVJ A i Axj J ^ ill nil .'nil Aj C © 

JV_A. djUjljiill oAA jjiailiij J djUjliili jJSdaij 

d)l yjil dlli yg_l^iall Ailil La^ (AcLui 24) 

oAA j—i£i ^jV-ll 1 diLaJ yjjuAall 

d-^-aj V _J ^ j; 1A 11 t kcLdaill a" ij.W ^lldlLlj A J —1 jl ^11 

.jGoll jg j-Vl Vi LVU2I 


-_acLdaj 


I 1-1A 11 -T 'L^'l <- 

■■ 

- UViJI >_kcLdaJ 


Aj^.j 


ADN -Jl 


: Ia^j AjLusVI i.il- 

djljil_2 a_luuJi1! a _atJVJ i_y*j _*JI ^.i— c 

* aJj_L 

dy-i ^Uj^l 1 _' V' 1 _'~2 ) yjil jj (d^d_* u' Uj 

. dda_jJI 1 -$a 3 ild_^ 
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£jjjoi ibLajjall AiLbal Aju • 

^Ic. <JoL Jruujjll ^ O 2 Ag^Sll Is^^J 

. (_£ jia A l 1 2^Ja ^ya aAa All as'ua' 

.^ya O 2 ‘^A"' 111 ' Aja :ADP AiLial ixj • 
Ac.^aa aila^Jj bill ijj j3a_j£jJoAI Al^)la 

.ATP _51 J '‘n .a’ii ia-lAbl' 'ijiAll AAc-lia 

O 2 ‘~*1*M jA l ' 23 jjj ’ _j jjLiuill 4ibA Jj£. • 

.^JUlLj G-lAbll a jLA51 lIAIc-Uj A3ja t_Uxaa 

• ATP —51 JJ ^ 

JLAll : ^ ^ja^l' gb AaA <^al1 aA^>aJ1 /(-J 

• ^ jA21 

; j jlr. 4 _la^jaJ 4 _i_^ 3 \Jall 4 \ u ^-< Al * 

3 A JLcxjjoiAI Aialill iajSI—L11 —Al — 

2ATP = aAjAI 

oA ^ Jl ■AXJUi AU a1A51 jA GjsUA aA^AI - 

2NADH.H" aAjAI 

j£joaAl ajjoi.a. b n.W ^^oll aA^)AI ^A * 

< 

. 4 y.\Q n j*» Aj.i.1^ 1 

2ATP : JlAiAA aLAI ^jSUAI - 

:JL A3Uj. IDl ilalbll _jac. 4_jj3lAll 4_Lix^a2>JI — 

2FADH 2 + 8NADH.H + 

aIIAII ^-baj jLa :a_i 1AI ^ L5jAjj£jA2! jjA /—^ 

.auIAI ^k 

JaL-oA * 

^jjAII \g ^lij^lAl jo-aoa .(1) ■ 

i^bl ^A jA ;(<ail£l1 (J=».jVl) Aaljo^ll I^jVI Ai ujIjj 

. Aajlial 4_A. £-a ^joiLlo (Jl ti-iJU 
^11 v Wn.A' JiJLa^a ^■iij^Lall jjJ3SJ JAa JAAJ1 1A 
. A^xall Aja (JjA LT 4 ajA 


:4jjaAI AIa <> (Ij 9 - 5) Cm ^ * 

Al jjajoll jj-a JS Aja APG —51 AjA Aba — 
^3 APG (JbuiAb bill jjaiSa iAjAaAI AlajfLAI j 

.Alaala AliA ^kaa lil eOaiA j AlajAJl t_aAjj 

:4jj*o11 h 1a 0 - (15 15 - 9) <jA-* * 

4_iA ljIijj APG _51 AaA Aba jl jAJ — 

l'a u.l.vbl Ab^AJl ’Abj jljAuil Alalia Al jjaja 

APG _51 Oa-lavJj JU*Al jl^oAl bill (JjU 

t 

AbjAll ^aAja ^3 Al jjaja jAAa A (jl j 

.aAaAaJa aAa 
•• • •• 

:AajAill AjIa £ya (^A1a 16 “14) AW A * 

AlLuAJ jjl (_^A cJTSjs Aljjajal (. b».A — 

. bii^ll ^3 CO 2 frig 'iV a. j . W ' 1 

:4AjA1 AIAjAI c_aaaja 0 

. / 2 ;..1 ^- t —'1 JJ^J^ ^- APG 

A j ji >i»l l iaajAl OaAxaa ^talaall aA ^A V © 

.CO 2 _5 ^AailxjAl 


CO 2 —5 ilaAAl AjjAAI AaajaJl (j] I ^L jtS l I * 

.AaaajAall ^talaall Aalj _jll ^1 (_^ill Rlldip ^ A 

:^AA51 jjoAj /\ © 

AlVA AujjII ^ O 2 J)^j^ A_il Al l JAa 

.4AAx AaaajA ^3 (j^b^ 

Aab O 2 jAja ’(J jAjliall AiLua! JoS • 

. AlLaxAu! ^»3C ^^Ifr (Jo53 

biAg-iaal ^ (^ ^ Jj i j 4II Ail d /a l A& • 

Ajla (jx aIAjAuiI ^jA (Jolj O 2 —5 lAoilaj 

•L5jAjj^jAall 

4ijb O 2 AoA ^-ioa : j__jS^jlill Ailbal Oxj • 

i_Sjla jyx AluaAuil jaOC- Jol3 Jauoijll ^ 

V ij jOajSjlAI 'j! JOa t^jAjijaabl 

.a^)jaibx j_j£_jlill (J ' 6 * . * * 1 1 J 
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Xn.ng.Lft fit I 


ij—all H 

• <<.» ■ . ^ Lo VI « ww ?^Jl ^ 

(JLli jjij J lUu] AjAjJu j>x ja jAsja ^W '-nil ^Jl jib 

jajjlc. jAjg 11 4Auij jAalAiajl j J jasJI 4_jjaJ 1 ClAjjSi! 
jjiuata 4_alii-a t" 4 il jL.. >.1 jjg A ^11 jAjj La-a 
. AaJ IgJba j^ilsu ^^Jlj LjjJaxjl 
Vjl ^ajJ Aa^J 4_la ^jLtJ j Jl jAajJI <-J_u2 43 jxJ 

:4jAjlij <L.jjLuj ARN m _SI Lo^ajij 

:(HbA) u *i All fj&iuaill LajJjJI ALaLaII * 


oJjaJI AjIaj 


es 


• Jj.yu.iA — jutjji — jjjjjjj — jjj jj — JjaIAjIc. 
JlJjjIe. — jj jj — jjjjtti — JiNI — jJli 

• (HbS) jJjjaSI paajm d J V*' 1 .'.'" 4 _La1ui3I * 

I jail 4 j!aj 


jJli - JjaIa^ - j>jjl - JLjjjj - jj jjj jJ’i 
- JjJjjIc. - jjjJ - jjjj^ - jJJ - jJJ 
(Jjjj_uaJI (ADN) AjjjJI a. ji. A^aj ^_aJJ! rmull 4_iLa*J 

.HbS j HbA -ySji jc. 
:HbA j& 42 jj*aJI 4jjjaII * 


CAC GTG GAC TGA GGA CTC CTC TTC AGA CGG CAA 

_^ :HbS j£ aJjj*aa!I Ai jjaIS * 

CAC GTG GAC TGA GGA CAC CTC TTC AGA CGG CAA 

rijjlLftll * 

i_aNjJ JLa jl AzG HbS ajjjJL HbA 4ijjjJI LjUj 

:(2) oAc-UI (JlAn.ul ^aJ jl Aitti (6) ^j a jj jll 
(CAC< - CTC ) A< - T 

j jUii-a ^^Ic. JJxJI U> .4 _jj| jj OjAia lAA jAa. A ■N.jm lAA j 

^ (6) ^Vl jix^ll Jl ja! ADN -11 

jA (6) (jAiA^k HbA _SI i _J aLajIuI! aU til>.'.,11 

.HbS -Jl ^ jJi ttlIaJ JjJjjIc. 

4jjJ jj*j ^Ij jAjj AitJtJl ^^AjJJI jAi-a-tll jjij jl 

jlAas JULj JUill j3jJl jjju jl jijjjJ AjcI jail 


-4 ia 'J-i cj 


^ JJjj LT 4 j ^la jjJ-JI jAJ aaJ _c. a_2>.jj jJl 

. bag..Tu jjl*JI 

jxJ dibUI iAj'lc. jJ! ^3 j! jJSl i (2) 


.AjjIxjJI oAjlSI j ^vl-iatll ^-Lkj a—lLixl 4_iC.l_La LibLk l^J 
1$ VA A.>.,ul LT JNit. JLaj :(1) Apja^JI 

.AjjlutjJ! eAill 1 N ’**- ' 

yA Ajij lb J LT lAU. JlLu :(<-i) A-jaaAI s 

• Aj jas_JI flAiil ^Jaxll l-'A..i 1 N A < 

IAAj IgA’iaJ LB U^A JIaj Xc- ja^aII 'C 

. iVb ( Joxll c^l A *< 

jC. A=ajb Acja=>JSI ^ ■JtajJJl GbliJI Lai 

.AJojaiJI LB LArJl 
: (GRM ) J ja^JI aJI JIjjS J!AJI * 

JJLk JlaJ .Ua AC-ja^JI jl jj s 

jaLtia-V! jjj (j~ l),ttijAAfaJjJJl UbLJI 

. Anti - GRM aALAnJl 

— i Aijjj /i«n' — GRM oa1jJ->aH ( aLti2t. v 'JI A 
AjJa Jj° — ALGa-a ^jota. Jc.U^ GRM 
(JjA.^i ji> jJ j Jl ^aIJI A u>i n i-Gljl 

■ GRM 

AlijAaJ t__al£ jJ- lkA^.j LB ubAJI A j>j LA) 
GRAd JbJjl L-.jA,?> i <j| LaJ <JC.LLa 4 J ->“< > .il 

‘(c) •“S' 

L l>. i » i1 AjjaJ jjjjGa LB LT 4 lALJI a jaa.j jj 
j-a 4. A >ti L a l l LT 4 LJaJli ‘(^i) ^J^>^H 4jc.Lla 

4A..J jj LB lAJJI I&jjAj LiG'"' ^-lijjSLal! < sjA 

/Z 2 Ujljal 


ju jjtiU Ajj>j 4.jAi^:l GtCllaJ) 4 J -v*. jjAi. jilLij 

c> LB j LT 4 jjjj o* LT 4 L^LJ'j ^lijAU' 

•cSG^' 


»o 26 c« 








%i\^\ 


a. .Asia ^ s ly22\ jaiaa dp] 

r i j/'-v' l CLAjj^II (JSjoi ^] (_£-il La ILAj (^iaiajl! 

. Aa ^.1 V't^. AiiLk-all dllal ^)iajJaV I jjg.inj 


I .1^ 


ljU]] Laa3 jVudul (jLaj lIiUi^IxaII O 

'.(jjyJal\ woaSja2l 

A_yjt\ jjJkux C 5 ic. ATP —Si jLy (2)j (1) L>® * 

. Wsa ajj_ALLaJI 

^ a^ijjtx aiiAa—S jC 02 - "uA : (5) (4) ‘(3) ij^ 

j Aj_a.j ^2 ^LajjJLuj^ ajjAxAH aJlLall 

JaLLil! jjc. a^jUII (NADPHH j ATP )ajj_^3 jaASI 

. aj jSLL-JI a_jjic. I 

•i/S © 

£ji-a APG JJ^3a : (SM) * 

o ?*-^ 0 Ly-^^?- Cj±£j* : (g4'-£5) * 

APG jL^j^-a HP j TP :Ua 

£-a Rudip ^yA=w a_a£jx jj^-k Ja-uj :(GjL15) * 

HP ^ oaL j j TP ‘ APG l>^4j 


^ cA^' lA 1 ^ < - (ADN) Ajj>di jA j 

—— a '<yl^aH Ay <1 1 yAxIi <- a_luiiuJI 

(J j&UiSI 3=^' (A jaia <- cA^J Jp lAJA 


r^jaaj—<dl jLiiSl ‘ A-A' 1 4-a-ulldl Calf Ij—^Vl * 

:cdlLlj j j ^ Cr^JP <j] 

a u.m\1 \ a_ajliLM ^jaa ^ljJ>SS CP A*aaVi • 

. l^aS (^i i-lL/lalxil 

.^■1 jjjll (J^a ajaaA a <^L> diL^• 

l^_i2 4 AjLlI l-ujiIIS $* 


.-.\<^.* aAjl^J lg_iifr J*<a—a-ali al>L—£ ja!I j! 

^ j-ula11 C 02 6— c ' 2^S-4i APG o - S&L_Sajj 

.f J—Lai) 

• /Ji n*i i.**^ uuj^ a t^i*TM a1 \ t, ]1 \*{ ^aSS * t i ji ^ja ^3^ 

APG-> TP-> HP-> Rudip 

:APG j '"* a (jaai-i LaaS a^al-aJi CiLiLaji3i /—Jb 

C0 2 t> APG —II : (1) S 

C0 2 Ga> vLy£ t> APG -il : (2) ^ 

a^alim (C 5 ) cr^G-^ 

(C 3 ) APG t> LyaaJy^ Gjj^j ^^Luia (Cq) 

C5+Co 2 - >C6 - >2 APG 



a xijLa sl^a] { >jG i A?. J 

a^aJjA ol ja] <d?-J ^ 


£0 27 C3 




--—- J&tG 3 -iaLuJrfg < uu *. h t f p§±£. 5 A».l? nt( ==_._.__. - 

m 

.<mj A Aoii^Vl :<JjLuiaj&l\ .4 < i"< /j 

■ stop s>lj A^Vl ^ (2) Uj* jiJI jjShj 8 i* ^ ^ - 

:A o^a-^i A APG _SI !> o^> IT-^ J U, -JjU-.ti - 

( J ) 4j j>a 4jjlla O - II AaA' J ^ Jaj iaa l^La SjlA j ^J ^UA/' jAj 

<A“^' 4jja« t> (j) oaauill :(1) .^^^(2) 

:t -^ (3) ®A'a^'j (2) Sj-ljJI :Ua ^AA'j A (!) ^L—#1 o^/[ Jg» ^ 

:(1) sj&lill Jl^iLJ fj :2 S>ljJI A (-^)-! (A c>-^' ^jjA O-I 

G <- A -(^) (J-aJJall 

< AAC A (1) jc ^ AVi :(t_j) * 

:(3) S^uil JlAn-l A :3 S>!jfl A .( 3 ) s^l^J ^ (4) tj-AJ\ 

° * A (ACT <- ACC ) T <_ C 


___ -S.™ ¥i " A (') <^4 :(-*) £i J>9 * 

_ - S J- aLia ( J ) ^JJ-* ( 1 ) Sjclall JI 4 U ^ ( 4 ) 3 >IJI 

: J Ai^ual) 42UJ! JuX-aj © (TCC <_ ACC) T <_ A 

AAjA' s-AA A i-A- AA cJ-sjAI UACA ANA)/! ^ aJj^oA! SjaIA]! © 


4ij*x Vj] ^ (,) w <Jl_G! <3___)a_ai n ! 

: AAijjjf^ CLUA! l .'. \K j\ 

GGU CUU AUC UGG AAU AC A 
_^ ARN( m ) | 

j^A-U- 0^-“A “A^AjA' “j^AA — A44jA 

A^AjA* 

<u1ijjjjJ 1 4-lmluJl 

{ 

a Gi LJIj (j) 4_iLjjj2I ALoLAI AjjlLu 

^ A jUL]L<Li4 lg_i! -l^-i (!) 4 _lLuj^jJ! 

capjjA ^Ulljj Aiiij jjA ALiLJI ^ i n< j\ JA 

.^ija*J! J! j^JLl ULuM jjc (^) ^oAAIIj Ajk J 
• s a' a^jj ADN —I! ^ jax j JS V © 

Jj\\ A. ) J, A -N AjjIjj]| 5^4Ail jj-Aj : J .f »rf l ■ 
cs -AjV1 (_>a^^il (_>iij AP JA*^ Aj! j-alj e-i*J 

ua^ja' JaUU :AA * 

1 AUG 


Ap'jA 

; Ai jj a AatjA! <44^Ulmil t.js. ^i K* © 

A 1 A'A") ARN ( m j —^41 Vj! k_j 

(ADN) 

- p, 

GGU UUG AUU UGG AAUAUA :i o^il! * 

ARN ( m) 

-yA’ a^NjA' - A AN - j^~ N jA' 

iLuiluill 

-^ 

GGU UUG AUU UGA AAU AUA :<-i * 

ARN ( m ) 

A.Luilujjj 

-— ^ 

GGU UUG AUU UGG AAU AUA :_a o^L4J1 * 

ARN (mj 

A^AjA' - JA j 1 _ J^ j^ A jA 1 

4_ujjj 4| 4.1uiiu41 


uy-A J UUG 
|cUG 


(— > ^ j ) “'' 1 'J £ ' « i A j "‘ ax ^l J'A^' ^ 1 £• a 0 

A 3 ^' ^4^ <j jjAI uAi <j'A\ JLG! (JiNU! A'^- 

• aUA^I a4j jj s-AA A 2^' j* 
-AA A 3^ (—=>■) j (A AitjU 

A^G^^l s-Ajjj y 4 ‘-jj- :—j Ayjj^l ?* 4^ (_Ajj21 


bo 28 ca 




3 S ^hh 9 JkH&LJUUl 





cAj* JjIujV' (jAj ( 2 ?) ‘(if) ($>■£ © 

(Aj.u/a& bjlilua) 4 jjLaiS iaiLujj GABA j 
(;r) ^gj i abaH A ‘ 1 ^ (Ach) A- 5 *- © 

• jA^' (_Uc. jjx£ 4J ic 

Jjlaj * 

^L-b (j-«j <- 1 —rB 

. 4-ml£».‘ll j L_ll ALL (Jljj 4— 


(_jUaiLujVI ebjC- <- 


?r — ‘_ 1 


- ?r 


. 4 JLl 2 4 u] jjA 4 £jjx -5 
.oljj — 6 
. a Lmlx Aui^juA ABuIi 7 

•AjA “8 


^Ui<n Xtas^jii <$> 

: 4 -a-JjjxJ 1 j^)U„.til © 

.^jjA aLulC ~ 1 

•lsB'A] - 2 
•yrAjL BW “3 
•ljAAjA 0 “4 


. L i ILquA H A _La)__Aj <- f" b 

.A^ljll jJjSLB <- j 

;Ach OfijS Jjiutfi jBb * © 

(^) A t>c- jJb?-Lj f-> (lf) A Lc. 

B> mj f]j AfliJaC. 4_i_bij jjg.J-a £_x ^jj u^aatJ! 

•( 1 A A B.r^ 

A AAL2I JJa alBiJI A° jjjj V AA BA-AI 

CjBI jiiiiu js^^A juu alLAil ^.ic. A A 

(PPSE)ajIs ^JL.iJaa a*j B^ uj^ -2A A 0 .A 

(it) i> bLuiball ^ac- a iu^itII aJIluJ! BA; 

•(if) BlLLlI jjc ( c ) A) 

tiluLa]! ^)JC. 4 \>>i» II <— (^-) jj_Uxa*il jxj 

.4_dx AAA A.uxj /_A_A BAA’ 1 BA (if) 

:GABA j^b * 

B-ac. (j_^ cAjuu fl ( 2 f) A GABA — 1 ! A-^ bic. 

f^J (c) A A Ja'A] Aj ( 2 ^) A 

. (4_llwaC. 4_ibaij fl) 4_Lbaxii ^valajj 


(C-VUjjjxjxBIj) AjxjBIj 4j1b *4jl A. 11 * 

a_Ju£jj /jc. Lijj^kXxB 4_lajTLJI 4_ii=Ji * 4 V11 © 

.aiL-bAI fLuii.VI (_s-*J ^ABA^ j!_AJ 

: 4 u v»_iba © 

4jA"uii 1 aj'Cj] (A <■■ ,'U/n Jj iba iij-a J_A"^ 

.AjlLalll 4i*JI j_g jIkua ^ 1c. Ajcllo 

AjA (A 1 " A§ \i“n <- A) 4j»b 

<-siAa^aJ »aC- ^jys“nnx i _'- n ’ s -“ < tA^' 1 LB 

^jUaLall ^ l-ij^'l fUxijVA AAn3 LB AjUll A 1 *''”' 

AiaJI A) '-* Xi ^Jj^alaJI 1 A-l 4II ^jx 4lal 4 K fix 

, AjlialSI 

Alb. A] jV 1 ^jc* 4bjA LB BTlbJ! } jjlxlu 

AAj AC A A bllx ((1) A ^Aaxll) Af-aAA 
.Bid o^jSli B IAA JyLj bij- 1 yBlbSI j>»j 

jx Aflij j^>j cbAj ?■ sijSJb 4 jx jAJI IALBI fjij 

AibaxJI) siLbaxJI fUx_cj^bA" LA ^j_j 

.fH Jxxax A L jAbs ((2) AlbAI 

/jbs^ai. i_5-2i Juba Bjxj JaLbjVlu aBubaxll fLuiawVI f 

B_^x iJUxx b.ll£» Bb 1 lLLj A^ 

il^x Jb^x j AC II j^jx __>boxJI e, BA! JubaJI 

J^jsbx BL'; (Ac-Ag) (^^'Bx Skx^c, Bl5l.bx Ajball 

-Lbbu lx_G _^>ujL-all Ajj^ybj ^3 a_.uAu V bAj -bbail -2^jx 

1 LJ^bBlj f jij jAu& J bB-b 

7j;;< II bbAAl baubib 

. ( axHxJI j. ’C. Lj .2 ' ' A 


so 29 os 








3 -oLbJrlg 4. ^ q jyjLLutl 

«► « 


jg 

AjjjjJaiu AjjLu A-iik : A-iljJI ^ * O — I 

Aiilj : l^jjJbu 3-i * 

. g. I J !■>>-»> II A*jl t^-lll * 

:diULu]| AjU£ 0 

H 2 0 -1 
0 2 -2 
NADPHH" -3 
ATP -4 
C0 2 -5 

jj£yc "6 

(jAt*^ — 6 

tdjbjlu^l ^ aM ^ * 
.AAjjJa AiiUa -(I) (J• 

. 4 '< A ^\ AjjLiaaS ^ al3-i :(II) tsji-41 • 

. JLa*2i22U Ai:li Ajjl_Laj£i AiUa :(III) cSjiu-S . 

Jki :(’6-6) *K>4I © 

>1 j A j<H aBIxaSI * 
0 

u! II 


C0 2 -7 

.{. e e 

(I) ^jjjVI (Jalj-a JjaJ — 8 

(JJLl4 al-s. —9 

H 2 0 -10 
ATP -11 
0 2 -12 


C 6 H 12 0 6 +2NAD +2ADP+ 2Pi-►2CH 3 C - CooH 

+2NADH.H + + 2ATP 

p Ja2l) liuj^S (jk (H + ) JjSjj (jilftaJI jj.u4j O “II 

(H + ) JjA-lJ (jJalaxjVI I^A jJj..l9j jfLaJ 
^gjjjJoll i_i£jjil AjjjjJail aI^jaII gLiil All 

aLAuJI jjc. (e) Jliml gliil H _1 jj> Jliijl) 

• (^ J; i >2 l 4 

: cr LxlAl! ^yii-uJI ^ ja£ 0 

e JUjjjl elfil AliJJI H + jjj t _ 5 £ial-ip (jjljj tilliA 

alAjj£]l JJC. 4-a.jLiJI H j (^^ju-bj-all JliliVl) 

.g jjJ-ill .Sj^j ojj 3 Jjla li&j ( jliniui ATP) A^iall 


jjjj Jj C5 £f2uall JA gLliJI (J _k. V :GABA 

LI jal t-ll.-W) C n-s, ^SjjJLo]! A*J gLioiJI lr*- 

.(PPSI 2aAa J-oC. jj-a£) ^-iUoiLaiVI 
2/la ALjgjtJl ^JSj (Jj-gaj V j aj,u«-»c. aJUjuj JaaIj • V 

, j~-ila"n 

. TiiL a Jslaxjjj GABA 
:(if) ^ JjA^S JjA-VI jjjb AJi * -II 
4"A1 t^j (if) (Ach) jia. 

?tla3 <— ^SjjIuaII Axj g Lulxil ^Jc- aJj^jAl AjC. jj]l 
4 V'£.a Jj£.2l <— Na _J Ajk-aliJ! 4_Sjl_Laj£]l c" 4 j Vail 

jju<-»»ll gLic. L_iUaiLaii (Jl jj <- Na _5 

:GABA Jt AJl * 

^lc Aini^] (2f) is* GABA —31 jia. C^^jJ 

. A*J gUiiJ! ^jlc. AjC. _jill iSniM 

J] cr Aj-salA. AiJulgoS djl_ji3 ^43 <~ 

<— L-ll A'q'ujjV I ^3 TjIj 2j <— ^£^pj| (j^ii^aaJI 

. A ) _*Jl AilojaiSl Jl_ajj! pj_C. 

—slB jJb III 

c_iUaiLujVI ^ Jal^aj ^ ^ GABA ^1 aIc> — 
t-jlA'a'AmVI -Sal^jSl Axjuj Ajjj ^jJlillj GABA Aic 

Sjbj ^ ^jJliil (jisi. i. \u/n La£ -(aP^ JalA®]) 
I2£j (Jl Jjl A*A Aj-alAll A^jjLttll AjjGaJ^ll c" il jVall 

.l^.Uijl oA-c 

SjLa (jl ^ajjAudj jl j£^aJ 0jtli]l ojlA j>-a 

jj '. /n II J1Z. A \ l, -*-!■» II 4jl_Lul]| (Jllljl AJLiaj£ 

J»^lJ La-a AlAuJI Jj urii V ^^£^^21 

. ^^AjLj Li AiAa*Jl 


so 30 e# 






^0mJ|hJ 3 in|W|r??&rJ I AjJiC fcilwiii^iiilTliliiil'liiflit f ---*——-—— -~ 

♦ «► 

: cAp^' * :ATP J^u jxuij f\ © 

C 6 Hi 2 0 6 — 2^ ► 2C0 2 + 2C 2 H 5 OH + 2ATP g?^-> 4^ (FccP) Aj^j ^ 

'O'J^ j-u^l a4'4 UP (H ) £jAj JljJ y;Ajj 

• j J'O a J! CJ^ (jj^' (J4*- 1 © aaIa j£ll jiC. jjjaII j jA cJjVn (H ) jl j 

JJ^J ^*4 LP^' ^ 'S jiaaj Vj (H + ) tillSia.1 j)A (E) AsUa £Aii V 4 _uAa1I 


.sjaj£ <3lia 

(jJajV! aALal ^jja. ^A& i" '■ W; jAallll ^3 
- 4 1 4 -vM ‘'11 4 4 1 Al l j^^jj 

Aja. J jAjaj aa^aja (j^aLlI ^3 a jn^ll 43lla.il jil 
jil£lj diaAJA Alois 43Uall ja^aII ^^ij ajAAail Livlal 
. l_SA*aa3 AjAjaII jl£a ejAAall JJa 


(ADP) a>A caa^a V JIaIUj (ATP) ^jj] 

.(ATP) cJ^A^i 

c-j^' Cp'-j lA 2$ (O 2 ) (i^Faj' ^)-OJjaiJ ( aJU I’lJ 
• (O 2 ) jAA<aA £.Ia11 SAjaS! AAAaAj (PSII) 4 ajaj 


2H ? 0 


J^Aj ^jA’ 1 


fi’J -*3 


:<L-spU^I 




O? + 4H + 4 e 


4 . Al l 4 ‘ a 1 lil l j ^ 


>Jj=^ 


t A .1 jTi 11 4j ^j^i j All j! jAI! * A» j.^i 1 (i_l) 4 iVq ill jjA liL)L]ajl g. j)jJall f.liix)l AaC- 0 

:gjUill JjWl — p jjJali AAiAC jV lAUjJ (0) j jAjaaI! ^Aalall 

l . l l JA"u * l l Jljj AAA U4 V (j. j 20) a A 2a 4aAu 1I I C) j^ll jjc. £-jaA (JaAa£11 l <ajj-v2 4 a£1 jaaII (H ) 

4j1^a11 ^jaA Ca Ajl j2i Jj 3 Aj CliAaA V ^JIaIIaj f. jAal! ajIaC- Jj ^.21 1 » Vj AajAaII 

.4 n» 11 2 jjA sAjaII oAA (j! ^1 ( C 5 1a2ul11 _j3^^) ■^-aaaixJI Jojaj]! ^2 

<stjAj A_iUa SAja! Jljj ^ n»»n (i.j 40) oA 2 a 4aau11 ^Ac. ) ATP 11 aa£jaa Vj O 2 (JvUajl A_ia jaj 

• Ca 2p° *4j3 4 aa£ 1 J^l jjj 4 aaxJ 1 jjA 4A1XAA3 (pLall jjAall J1 a2i11 ajjA^, 

^jjSJ i_ iUoaLaI Jljj 1 1 ' ‘ ‘ (l. j 60) sAj 2 a 4 nul l y/ :A2jL_iAll 0 -HI 

• Ca j-« '*’j/' T 4 aa£ ^-4*A' -j-a jjA.^l (1) 4 aj^a 1! ^3 ajlA^ll ^-IajI AjAja 

^jl jj 4jtj a AAAlj 4 a_ua 11 aA2i AaAIj Lai£ AjAJ JojajII ^_2 (^2 ) AP 0 4aaS J^jJ (. _' Uuj -(2) 4 aj^a1I 

• Ca Ajl j2i jjaAj a! j ^JIaILjj AaIaALaJ I ^3 AjAjaJI jl jA3h AaIja V (jJjLaJ 4jl AAA 

4 '» "U' ^al JAA jAAAJ AAjaajJI jl jAJAJ ^iaIaIj! aAA j«a •(O2 ) ‘taIac. L <M» 1 >> (2) 4a j=2^1 

.^aLa j4Ja.ll jjll AAaaoxJI jl ^jl : A J j jaII 1A jC jllilj jjA^ll jl"l)^kjl jjJl jljjAUall 0 

Jaj a JaaiIaa C $..'AiC. ^jAalAilLl 4 U> 1 » ll CiL^AjaS — . J.^'nll : (1) * 

Aac- 1 « .^>lq"' ^Ac-j 4 <» 'A V' L ?1 4_iaaIa 11 4L'4 421 | . ^JjaAll jAiaJlil :(2)4 a^ • 

jAC. 4 J 4_niill Jjaa3j pAc. / Jc. Jaj ^jaojjaII Jsiall t (jA nil 42 aIjla © 


J 4 C- 4 J 4 _nilll Jjaa 3 j ^AC- (^ 5 -lc. Jaj ^jaoJjaII Jsiall 

. ( 2 ^ j~s a !1 4 a^j 111 ) liCAAl! 


AjLoji' 


C 6 H 12 0 6 + 60; + 6H, 


6CO, + 12H.O + 38ATP 


BD 31 Cs3 




3 -oL^lj h T J , 09 -Lc, ni if t >u( =.—.- ■-. 

a 1 j J-»» 1 1 j ,j| t_mA3l Aj]j jj ^ill jijill 

^LulJI Jja-JJj pl*J A L>it 1 I ^aiii pJlC.j ^jxaJjuo 

. (i- *iuLal l) JL-ojVI Aikla ^ jjSj JLkJI /j| tgj 
c^l (1) -a_jaj p2l (2) Aiijjjl — 

^ '^JJt jc. 6 jLc. ^ J oV- IaaII p i.., ? Vl 


.((jjliJjic. La Li.) 

; (jia^ ja 31 uloui) _jj* “ a *‘ i O 


(Jln^i. j^C-IIaII jtg-aJI ^ (JLk J_^xj (jla^pall t—iun 

t_) j"' >, . V 1 CjLUiluiA tljUjjaJI n 4l2^)*_a *,o9 

C-LkiaC.) ^-fLu i iAl l AsJ aLlxJI ^C. eJjA j-all (j2j£Jl 
AjC.LLo AjIa.1j.jjI LajO ^^gJLjjanJl . ajll l 

S _^>A j_J-a lOLlo-all pLaiAVl ^-lljl l g ‘<g- 0jj 

• Aj-ajLljll IAUJ! 

JjjjoiHJ AjC.^jj]l CllLLlLijaiA ^gAc. ojLjajaJI p i . .,-v ^l t“ , ■ 
clujjj ^LaJ ILaj Lag,in ^jjjj J-al£j jJAjl Qjlj^Jl 

<— Ajc-j 2! AjLljalaiA ^c. (^UajIII Jajjujj]!) Ach 
p^c- Ncl —J Aaual—=Jl AjjLiaj£] 1 till jiall £cliij v 
p^c. <- 1 1 t_fljUl ^jJA Na + A)1 jjL tjksj 

L_ajll! (J-oIsj pic. <— a _ ,1 La",. „1 Jljj clljla. 
tllLLlaxjl a— Sxj . n . n. „ La IL&^j . ^ 4 \.^i» 1 1 ^ 1 q**, p^c.) 

. (JiLAl 4 £_ja p^C-j 

:^jjlaJl ^AsL-adl © 

tllLl -lVu . l A 4_ijj (__>JjAj lg-1 ClllllJ J_JJJ Jq L.H / j9 -a 

• JA jj L |, i 

tllljjjj^)j]l 6^gJ s^L-ja-aJl pl_uia.Vl AaLlJjl iJjI—JlIII * 


sjLlajail pL.ai. A V 1 j.nij ^aa -j^ajlaJ Lift j 


Ach —11 A. jaj j 3-i 1 1 d_l!VA_l*4"ij.i.i jc\ 1 Met tllfm]! (jx Igjtlaj 


AJLiuJI (J—aj ^illlLj Ach Aj i.11 j]j t" n nn ^_ajuu La^ 

. Ajjj^asJ! 


no 32 os 




